activity of Alzheimer's patients is significantly higher than that of the normal person9). It has been postulated that specific PEP inhibitors could prevent memory loss and increase attention span in patients suffering from senile dementia. For example, some natural and synthetic PEP inhibitors have been reported to show dose-dependant cognition-enhancing activity in rats with scopolamineinduced amnesia10'11}. Therefore, much effort has been devoted to search for PEP inhibitors in order to develop pp. 714 -719 anti-dementia drugs. PEP inhibitors such as thelephoric acid, kynapcin-9, and polyozellin have been isolated from Polyozellus multiplexu'l3). During further investigation of the mushroom, a new />-terphenyl derivative having PEP inhibitory activity was isolated from the methanolic extract of P. multiplex. In this report, the isolation, physicochemical properties, structure elucidation and inhibitory activity of the compound are described.
Results and Discussion
The fruiting bodies of P. multiplex (1 kg) were air-dried in the well-ventilated fume hood. The MeOHextract was partitioned with EtOAcand the EtOAcsoluble fraction was repeatedly chromatographed on silica gel and Lobar RP-1 8 columns. This purification procedure afforded a dark brown powdered inhibitor, named kynapcin-12.
The isolation protocol is summarized in Fig. 1 . Kynapcin-12 was positive to FeCl3 reagent, suggesting that it had phenolic OHgroup(s) in its structure. The broad band near 3394cm"1 and the strong band at 1763cm"1 in the IR spectrum indicated the presence of hydroxyl and ester carbonyl groups, respectively.
In the 13C-NMR (in methanol-^) spectrum, a signal corresponding to an a,/3- (Fig. 2) . In addition, the methyl signal at 8 1.90ppm exhibited correlation spots with the carbonyl signal at <5 170.6 and the quaternary carbon resonance at 8 134.8ppm. From all these observations, the structure of kynapcin-12 was postulated as 1 or 2. Many analogous structures of 1 had been isolated from Hydnumaurantiacumu\ while those of 2 were found in Sarcodon leucopusl5\
Compound 3, which had an adjacent phenolic OHgroup in the central benzene ring of />-terphenyl, had been known to form phenylboronate derivative15). If structure 2 were correct for kynapcin-12, the phenylboronate derivative should be formed and the molecular ion peak of it should be detected at mlz 496 in EI-MS.To verify the structure, an attempt was madeto form a phenylboronate derivative of kynapcin-1 2. However, the intact kynapcin-12 did not form a phenylboronate, neither did its deacetylated tetramethoxy derivative, which was synthesized to protect hydroxyl groups in the outer benzene rings. The colorimetric reaction, which had been known to be specific to or^o-dihydroxybenzene (catechol)16), was negative to both of kynapcin-12 and its tetramethoxy derivative. In addition, IR bands corresponding to hydroxyl (3394 cm"1) and carbonyl group (1763 cm"1) of kynapcin-12 were quite different from those of 3 (3420 and 1750cm \ respectively)15). Consequently, the chemical structure of kynapcin-12 was identified as 2,5-
2). The physico-chemical properties of kynapcin-12 are presented in Table 1 and the NMRdata are listed in Table 2 .
The PEP inhibitory activity of the kynapcin-12 was measured as described in the 'Experimental' section. The inhibitory activity ofkynapcin-12 (IC50 value, 1.25 /im) was lower than that of a positive control, Z-Pro-Prolinal (5.16XlO~2,aM) but similar to that of polyozellin (2.72/iM)13).
It was shown to be non-competitive with a substrate in a Dixon plot (Fig. 3) as in the cases ofotherpterphenyls which had been isolated from P. multiplex11^.
The inhibition constant (Ki) of kynapcin-12 was 24.7^M.
To check the enzyme specificity of kynapcin-12, its inhibitory activity on other serine proteases such as chymotrypsin, trypsin, and elastase were compared with that of PEP. It inhibited more than 90% of PEP activity at 40ppm (97.6hm), while it inhibited less than 26% of the chymotrypsin and trypsin. Although kynapcin-12 showed a mild inhibition against the elastase, it was not so significant compared to PEP (Table 3) . Thus, kynapcin-12 was thought to be a relatively specific inhibitor of PEP as in the case of other /?-terphenyl inhibitors such as polyozellin13) and thelephoric acid12).
Many pyrrolidine derivatives such as Z-Pro-Prolinal and JTP-4819 had been synthesized17).
On the other hand, staurosporine18), poststatin19), eurystatin20), lipohexin21), propeptin22)
and SNA-8073-B23) were isolated from Chymotrypsin, trypsin and elastase were assayed by the Presented as a relative percent over water-treated control.
protocol described in Sigma catalogue using 7V-benzoyl-LArg-PNA, 7V-benzoyl-L-Tyr-/?NA, and A^-succinyl-Ala-AlaAla-PNAas substrates, respectively.
Microorganism, Extraction, Purification and Isolation
The fruiting bodies of P. multiplex (1 kg) were collected at Mt. Odae, Kangwon-Do, Korea and identified by the previous report28). After being air-dried in the fume hood at room temperature, they were refluxed in 3 liters of MeOH, fraction. The molecular ion peak was found at mlz 382 in EI-MS. The phenylboronate formation was tried by the reported method using phenylboronic acid15).
